Abstrak
Sepsis is a spectrum of clinical conditions caused by the host immune response to infection or other inflammatory stimuli characterized by systemic inflammation. 1 The clinical conditions of sepsis syndrome included : (1) clinical evidence of infection, (2) fever or hypothermia, (3) tachypnea, (4) tachycardia, and (5) impaired organ systems function or perfusion (such as altered mentation, hypoxemia, elevated plasma lactate level, or oliguria). 2, 3 In 1992, the American College of Chest Physician and Society of Critical Care Medicine consensus established definitions for sepsis, systemic inflammatory response syndrome (SIRS), severe sepsis, septic shock and multiple organ dysfunction syndrome (MODS) . These terms are still used in daily clinical practice up to now, considering the need for a practical guideline to recognize signs and symptoms of sepsis. 4 In the 31
st International Educational and Scientific Symposium of the Society of Critical Care Medicine in 2002, the term of acronym PIRO (P: predisposition, I: infection, R: response and O: organ failure) was also proposed aside of former terminology of sepsis. Several additional criteria beside SIRS were proposed, such as reduced consciousness, oliguria, skin manifestations, hypoglycemia, and thrombocytopenia. 5 We had reported the risk factors, comorbidities, sites of infections, SIRS manifestation and organ failure of medical septic patients in our hospital. It seems that the PIRO criteria is relevant and support the accuracy in the diagnosis of sepsis. 6 The host response in septic condition could be compensate in earlier stage or decompensate in later stage. In compensate stage the host response manifestation could be tachycardia, tachypnea, fever, leucocytosis, thrombocytosis, hyperglycemia and increased of acute phase reactants such as c-reactive protein (CRP), procalcitonin (PCT), LDH and albumin. In decompensate stage multiple organ dysfunction or failure could be manifest such as decreased of consciousness, hypothermia, hypotension, shock, decreased PaO2, increased serum creatinine, oliguria, anemia, leucopenia, thrombocytopenia and coagulopathy. In this study we will assess the role of these parameters in supporting the diagnosis of sepsis.
METHODS
The study was performed in the Internal Medicine Inpatient Unit of Dr. Cipto Mangunkusumo National General Hospital, Jakarta, from February to July 2002, along with the study on coagulation in sepsis. The study was designed to be cross-sectional. As many as 42 patients who fulfilled the criteria of sepsis, severe sepsis, and septic shock were willing to participate in the study (consent was obtained from the patient or closest relative). Patients with decompensate liver cirrhosis, nephrotic syndrome, blood malignancy, severe trauma, and pregnancy were not included in the study.
Clinical details and blood specimens for hematological, biochemical, blood gas analysis and coagulation; as well as microbiological culture were taken from the source of infection. The blood and other sample were taken for aerobe microbiological culture were performed under aseptic conditions using a sterile syringe. Serum samples taken for hematology (complete blood counts), biochemical examination (serum creatinine, albumin, lactate dehydorgenase/LDH, procalcitonin), arterial blood gas analysis (pH, PCO 2 , PO 2 , HCO 3 ) and coagulation (prothrombin time/PT, activated partial thromboplastin time/aPTT, fibrinogen, d-dimer).
Study variables included level of consciousness, blood pressure, heart rate, respiration rate, temperature, hematocrite, leucocyte count, platelet count, PT, aPTT, fibrinogen, d-dimer, pH, PaO 2 , PaCO 2 , HCO 3 , serum creatinine, albumin, procalcitonin and LDH were evaluated. The criteria for sepsis used was based on the sepsis definition from American College of Chest Physician and Society of Critical Care Medicine, 1992. 4 Data sorting and analysis was performed using a statistical computer program. Univariant analysis of categorical variable was portrayed in the form proportion and percentage. Correlations between variables were analyzed by Chi-square test. Confidence level 95% for all statistical test and a value of p <0.05 was considered statistically significant.
RESULTS
There were 42 subjects who participated in the study, aged from 19 to 78 years old, consisting of 22 females and 20 males. Eleven subjects fulfilled the criteria for sepsis (26.2 %), 20 subjects for severe sepsis (47.6%), and 11 subjects for septic shock (26.2%). Chi-square analysis found a proportional distribution among these groups (Table 1) . Chisquare test and Spearman correlation did not find a significant correlation between age and the degree of sepsis (p>0.05).
The most common sources of infection in this study were the lungs, skin and soft tissue, abdomen, and urinary tract. Lung infection comprised of pneumonia, skin and soft tissue infection erysipelas, gangrene and decubitus ulcer; intra-abdominal infection in the form of cholecystitis, cholangitis and peritonitis, urinary tract infection in the form of pyelonephritis. Comorbidities that present as risk and aggravating factors of sepsis were found among 88.1% of the subjects, comprising of diabetes mellitus, cardiovascular disease, cerebrovascular disease, chronic liver and renal disease, malignancy, or HIV infection. (Table 1) 
Clinical response in sepsis
The clinical parameters of sepsis include: the levels of consciousness that represent function of central nervous system; heart rate and mean arterial pressure that represent function of cardiovascular system; respiration rate that represent function of respiratory system and body temperature that represent inflammatory process. The Glasgow coma scale (GCS) was significantly reduced in severe sepsis and septic shock. Heart rate, respiration rate and body temperature were increased mostly in all groups. Mean arterial pressure was decreased mainly in septic shock. (Table 2 ).
Laboratory parameters in sepsis
The laboratory parameters include the hematological examination (complete blood count), biochemical (serum creatinin, albumin, LDH, procalcitonin), blood gas analysis and coagulation (PT, APTT, fibrinogen, d-dimer).
Complete blood count showed that hemoglobin levels mostly below 10 g/dl and hematocrite below 30 %. In septic shock the hemoglobin and hematocrite were relatively higher due to probably leakage of the plasma. The leucocyte counts were increased in more than 80%, mostly above 15.000/mm 3 . The platelet count were low (below 50.000/mm 3 ) especially in septic shock. (Table 3 ).
The serum creatinine were significantly increased (>2 mg/dl) in severe sepsis and septic shock. Albumin was decreased (< 3 g/dl); LDH and procalcitonin were increased mostly in all groups (Table 4) .
The arterial blood gas analysis showed that: pH and HCO 3 were tent to decreased especially in septic shock; the PO 2 was relatively lower in severe sepsis and septic shock; and PCO 2 was mostly below 32 mmHg in all groups (Table 5 ).
Coagulation examinations showed that fibrinogen was significantly decreased in septic shock; in early and severe sepsis the fibrinogen was increased. The PT and APTT were prolonged mostly in all groups, but mainly in severe sepsis and septic shock more patients showed PT and APTT more than 18.8 and 48 seconds respectively. The d-dimer was also increased (> 375 mg/dl) mostly in all groups (Table 6 ). 
DISCUSSION
Clinical manifestations of sepsis could be varies depends on the inflammatory process, severity of infection and organ systems involved. The response of organ systems in sepsis could be compensate in early stage, and will be exhausted or failure in later stage. The ability of organs to response and compensate were differ according to preexist condition such as age, underlying diseases and comorbidities. 2, 7 In this study we assessed the clinical and laboratory parameters that represent the organ function and inflammatory process. GCS that represent the level of consciousness can be used as clinical parameter for sepsis severity. Level of consciousness could be affected in sepsis because the inflammatory process and disturbance of cerebral perfusion and oxygenization. Mean arterial pressure and heart rate that represent the cardiovascular system will compensate in early sepsis because of increasing of oxygen demand. The respiration rate, pH, PCO 2 and PO 2 that represent the respiratory system will also compensate and balance the acid-base status. Serum creatinine that represent the kidney function were significantly increased in severe sepsis and septic shock.
Other parameters that represent inflammatory process such as body temperature, leucocyte count, LDH and procalcitonin will increased in early stage, but in decompensate stage hypothermia and leucopenia could be occurred, due to decreasing of inflammatory reaction. Other organs will also affected by inflammatory process such as liver (decreased of serum albumin), hematological (anemia, thrombocytopenia) and coagulation (prolong PT and APTT, low fibrinogen, increased of d-dimer). In early stage the PT and APTT were relatively shortened, fibrinogen increased due to compensation; but in decompensate condition the PT and APTT prolonged and the fibrinogen levels decreased. Some other parameters, which also potentially used as clinical parameters in sepsis, such as c-reactive protein, plasma cytokine levels and plasma lactate were not evaluated in this study.
Procalcitonin is polypeptide from calcitonin which is produced by thyroid C-cell. Endotoxin will stimulate its production and the levels will increase in bacterial infection and sepsis. 8 Thrombocytopenia and coagulopathy occur, as consequence of inflammatory mediators which caused endothelial dysfunction and increase the tissue factor expression. The consumptive coagulopathy (prolong PT, APTT, low fibrinogen and increase d-dimer), low natural anticoagulant (protein C, protein S and antithrombin), thrombocytopenia and organ failure will occur in decompensate condition (disseminated intravascular coagulation). 9 Balk, et al had evaluated the clinical manifestation in sepsis. They proposed the sepsis syndrome that include alteration of body temperature, tachipnea or hyperventilation, tachicardia, leucocytosis or leucopenia, alter blood pressure, thrombocytopenia, coagulopathy and alter mental status. The clinical syndrome of sepsis is caused by circulating inflammatory mediators. Fever is the sign of inflammation and infection, tachipnea is the sign of widening alveolar arterial gradient, tachipnea is the sign of hyperdynamic of cardiovascular system. Some of this symptoms are related to increasing of mortality rate include hypothermia, reduce of consciousness, hypotension and shock. 2, 3, 10, 11, 12 It is important in diagnosis and treatment of sepsis, to pay attention and monitoring the response of organ systems that affected. The clinical parameter that usually performed as clinical diagnosis had been used in SIRS criteria; other parameters that reflected physiological of organ function potentially used beside of this criteria.
CONCLUSION
Clinical examinations include level of consciousness, heart rate, mean arterial pressure, temperature and respiration rate and additional laboratory examinations include hamatological, biochemical, blood gas analysis and coagulation examinations can be used as parameters in diagnosis of sepsis. Some parameters such as level of consciousness (Glasgow coma scale), serum creatinine, hemoglobin, platelet count and fibrinogen can differ sepsis according to severity.
